PCX 



I R I' « . 




(51) BRttfMMM 
H01B1/12 



Al 



(II) BI»4*BB## 



(43) ISB&ftllH 0 



WO97/48106 



1997*f 12/J 18 0(18.12.97) 



(21) ®KSHilH#*y 

(22) fl 



(30) ffift^X — ^ 

ftM¥8/IS2134 

#^¥9/100397 



PCT/JP97/02056 
1997^6^ 13 0(13.06.97) 



1996^6/J 13 0(13.06.96) JP 
1997^4^ 17 0(17.04.97) JP 



(71) mm a (xw&MK-t^xvmmm^^^x) 

(ASAHl KASEI KOGYO KABUSHIKI KAISHA)[JP/JPJ 
T530 :*l«/ff*Rmtte£A*lT@2#6-*t- Osaka, (JP) 

(72) 3*e/l# ; 

(75) ftW%/fcmA (*Ii:o^t«^) 

M If A(HOSHI, Nobuto)|JP/JP] 

T710 mm!K*ftrto«3^306-8 1r*>">-V^ >B205 

Okayama, (JP) 

JS*jEi»(KUROKl, Masakatsu)[JP/JP] 
f 4-16 »M»S±rt)/llfiJcftlOO 

»5ft 1 10 Shizuoka, (JP) 
ffi(MlNAKATA, Takashi)[JP/JP) 
T 42 1 -33 )»H AlfeA WCdbJJ I Kf* if •& I - 1 5-5 Shizuoka, (JP) 



(74) ftJSA 

#H± ««f&(KATAGIRl, Mitsuji) 
TI07 JKJC»*K*«4TH3#1» 
*IPie/u*«312* Tokyo, (JP) 



(81) Jg^H CA, CN, JP, KR, MX, US, (AT. BE. 

CH, DE, DK. ES, Fl, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE). 



(54)Titlc: HYBRID ELECTROLYTE, METHOD FOR MANUFACTURING THE SAME, AND METHOD FOR 
MANUFACTURING ELECTROCHEMICAL ELEMENT USING THE SAME 

(57) Abstract 

A hybrid electrolyte which is prepared by impregnating a molded high polymer porous body composed of a high polymer base 
material containing a cross-linked high polymer segment and a plurality of bubbles dispersed in the base material with an electrolytic 
solution until the porous body swells, with the high polymer base material having 20-75 gel %, a method for manufacturing the electrolyte, 
and a method for manufacturing an electrochemical element using the electrolyte. The hybrid electrolyte has high ionic conductivity and 
excellent high-temperature stability and exhibits a high adhesive property when the electrolyte is stuck to an electrode. In addition, when the 
method for manufacturing hybrid electrolyte is used, the hybrid electrolyte having the above-mentioned excellent properties and an 
electrochemical element using the hybrid electrolyte can be manufactured surely and efficiently. 



(5 7) ££) 

* k # '» l x ^ a « $c <o % m a* h ft z> m ft * & ?l ft fA m f* & . 
mmmx-sm * mm & tix ft v , & m ft * « «■ a* 2 0 ~ 7 5 
% © ft m * *r -r & ^ t * # m t -r z> << 7 v v k m m ft . 

^yeni $ l<> lis a £ £ *t tw « n . m^i:^^^*^ 



A L T/UA-T 
AM 

AT t-xMj7 

AU t-x|«7«IT 

AZ T-t?A'^-< v?-r ^ 

B A XX-T • ^/^y^r/iri- 

B B ✓<A'/< F X 

BE 

BF Zf/i'**t -7 T y 

BG zfA>UyT 

BJ ^<t^ 

BR -fv'sfr 

BY K^-f/ 
C A 

CF t»*T7';*#*B 

CG n^rf— 
CH x 

CI 3— h • ^J^T-^ 

CM * ^ /W— > 

CN tpQ 
CU 

CZ ^*y=»AftB 

D E K-f y 

DK r — ^ 

EE oix K=.t 



E S 
F 1 
F R 
G A 
G B 
G E 
GH 
GM 
GN 
G R 
HU 
I D 
I E 
I L 
I S 
1 T 
J P 
K E 
KG 
K P 
KR 
KZ 
LC 
L 1 
LK 




lr y^yr sg 

l s i^y h si 

LT »J hT = 7 SK 

LU A'f^l'zfA'? SL 

LV SN 

MC *^"=> SZ 

MD *A-KC/r*frB TD 

MC T#iJ*#» TG 

MK -7^K-7IBa-^x t J 

7?^T**H TM 

ML -79 T R 

MN TT 

MR *-y*-T UA 

MW v7-?>f UG 

MX >*^=i US 

NE = S?x — ;u UZ 

NL VN 

NO y/W"7^- Y U 

NZ — • K Z W 
PL K 

PT tfA-htf^ 

RO fir—r=.T 

RU o*>Tj|« 
SD 

SE *0*-t's 



F A - ^ > X ? > 

o 9 ^ *?- 
ilea 



WO 97/48106 



PCT/JP97/02056 



1 

w m m 

* m W 14 *f M ^ <4 7 y Ktt)l?f Clt^o HCPL 
< f4 . * % PJ§ fit ^nfci^^^ir^^ >- h^r^tPiSi^-T-^ 

?L If J& {£ *s s m^a£T'^«-^P£*LT&U, «g ffi ® 

* s§ m <d /n ^ y 5/ k « a? » i4 , >r^>e*^*siis<, r 
s ^iMft^f/w^, n%.<k*£± is* — K if com^it^ 

^ 5 r £ \z X V s -hlEWj: 5 ft ft 4$ ft * "f 5 *$£W <D 



WO 97/48106 PCT/JP97/02056 

2 

« is , mw n,i& y a *s & co fhmit . m ft it <d tc$> ic m 
X. * tv * — ms g co m m. & m * & tu . ^ jx k *t j& -r a m ?& «t l 

X V *?- V J*4 * & £ fix ^ 2> 0 :©l©f ftttl 

& £5 £ A ffi <r> m M tc , mffiifclzBffl-f Z> ^ t <Dtj;\,^ # 

u — 9 - (' -a ft £ -fr fc m A¥ o m m * m C «> % « m « it ffc 

£ # £ fi * & m & X y >Jr - ^ u ft it <D $g f 0 -ft £ tl T 

-27. ^jLft-fe^v- — ^ — <^fth>y k n V?. m 8? k & m ^ t 
•fe- u — f — oo & m i, m b# m tz z 5 j; 9 *n tit l yt, ^ 

:b^6@{£m?&te, MiMtvfc v» ao «?6£>tttRtt , ^ 

ft Jh i" 5 £ £ m % ^^-fb-^^^^^^c^/^^/^ — i^O^ 
B& -fk , gift^l^^tit^2) 0 ^ ^< 1/ fem t$Lm ft ^ 

oai«jH*©»*^safc# so^itf , >- ^ jk 
® as i@ no ic ^ ^ i- 5 co x- , mfiBa^ofijfitt^jgc^-f, m, m 

^i^il^fSftllSOK^iUU, Wr i gh 
t ta U^lixf-vy^-^t^ F©7;M y & m m. m & W ifi , 

British Polymer Journal, 7 # , 



WO 97/48106 PCT/JP97/02056 

3 

P3 1 9 (1 975^) fC$g^ £ fix , ^y^^U^^- 
df-i^-r K , jK'It'b l/y^-^f /f K ft <Z> # l> ^ - x ^ 3* 

# J£ — K & h, it h £ *t 5 % i^r 

-c^^u^m^iijt^mm^^ig^pgs^tb, m an jg ri iis 

V* © WJH $r *T L T V fc „ 

iEJiL-C^^-ve^S^i^i^-^s I ST, lift L 

# iii # ^ *c ^ tin U % i*?ry/vti: U tz ? A- m <* M M 9t 
fcflbntl^ ( 0 # S 4# HB Bg 5 7 - 1 4 3 3 5 6-^-^$B^) „ 
w (O X o ^^;^|fttif©^J i: LTIi, .*i#|?l5 2 

9 6 3 i 8 01 m * k t± 7. y it t* - y -r > # y — \z. m m m 

# a m & m 5 4 2 9 8 9 1 ^ w m m k it , $g « s tt, ft 7 y <b 
mtx y ;\-tkt ^ ft m w n,m n & 7* z ft x z „ z ay x 3 & 



WO 97/48106 PCT/JP97/02056 

4 

^:©tlilft?ril§^iT5 h ^ ? 2>s - f£ ft T* & -5 0 ^ tf) 
J; p 4 ^ ^ U y h'i«Kof*l^f Hti±li#y7 
- £ & V* -5 ^ t 0* T* # £ # s *$g«|©Jiey^-i«^ 

k ^ *j m m t * & m a m m \z. n u tz m m & m m ± k m m l , 

2 9 6 3 1 8 tH»l) o -n?>0«-3|sfttm^{k^«J^^^ 

T-«^^cfc 0 :<DJ; 5 m # « fi £ ?L & t, ^ «> « 
£ b ^ -IS >g ^ o jiS i wn ^ y h'DSIt Lt, # 

###*LT # »3fc&ixT^2> 0 « x. 0 * H ft §fl 
¥ 8 - 2 5 0 1 2 7 -S§-4* $B C'li 7y -ft t" = y x ^ # ?L 

u . * w iz « t-t s :/ y s/ k m a? it * isj 41 <d , m « «e t* 
^ s • mm z tix & z> ^ j » -y mm & & z. z> & <d v h 

$ <, * , 0*i!!li5p6- ] 5 0 9 3 9 ^^|Kl:i±, 5gi 

toa$n/c^t4*{i-^^7Ky-7~^ib^2>^?L«^^iii^m 



WO 97/48106 PCT/JP97/02056 

5 

m « <d n w t l r ^ j v v h*nMn*mz>jym&mmzti 

■c m m m z « n $ -tt s $> , &iim* mj$.-r z> # v 
mMifciz-mm-f $ & # t . ^^^ttfc^?Lm^^;i§^ijcom^? 
* fc s * £ 5 ^ & as t h ti x # y , iHiifc^^y y 5, 

*fc v B*B#PBsp8 - 1 9 5 2 2 0 $R Id fi v 5fc $g fig 

<^^yr^ y d ^ h y ^ & m ^ # tfc £ fc # i& as £ * 
<P co tf y r ? y d — h y ^ £■ « a? m ^ m M £ it x — * & j$ 

t L , #cfct#*&iff3:©t£« Jb'-e ft m-f Z> i\ k lz £ V M l& £ ti 
fc. * 3£ O # y T ^ y n ^ h UyP^t/i 

» m & u ft $ in it 4 -? y y vn.n%m\-L . m m « m m * x 

X ^ >- u X *ffl T* 7t £: fe «■ , #7L«^-r5^fedS|B«$tbT 

m <n> # y t * y n ^ }> y & v a & g # & y , z<d Jd 

ST'#f)ii5^'f y y .y K « # » <a « # ft fc 5 # y 7 

* , r©*ftt-#?>n5/N^y y y Ki«lii, i§5 jfi ic $ e> 



WO 97/48106 PCT/JP97/02056 

6 

£ h \z. ft mm <d & % ti & h z t ^ j x&&h^tz. 0 

£ it , ± IE L tc m * <0 ->n zf V y K m M % & . ^ <D %j (D 

m m & #1 * sr t s bsc k: , - o ^ -y 7* y y k m * k £ m m -r 5 

3c ^ _L & * I © f IJ ^ fc 

^ * ye m & m m L-T«»t5 r £-?m#«0>«ai£rB&c«* 

( 0 #B4eW¥ 1 - 1 5 8 0 5 1 . r©!^!!, 5i 

* 38 W # <b ii » _E IB O £ ft HI 5 S id ft ft J® tfs 

t <o m m k. « ti tz ^ y 5, K m m « , e^Ks^Ri 



WO 97/48106 PCT/JP97/02056 

7 

t^l:fc, ^i^tifcU^f > h^^^lo2 0~7 

zmwmx^m • fisjiTn^^^u ^ k m m m. # , ^ 

ife , Jtl2cDii5#^^?Lff/&^#:{C N _h IE m fl? J; o 

x m m ft ={- # ?l w ^ # a* n » etj j& m ts ti m & ^ a £ & ± 

* # . n. $ m m ft # ?l jr & m # * m m ft * # n n & m w- # 
%% m. m m x* m m £ in n s u m *j £ t>* j± ^ t id ^ -r & ^ t ^ 

# $8 £ -t z & y , _l is o ^ -r ;/ y :y k m £ At m. 

JifE tf> ^ ft^- jintiZMi* , ±Eot^^(c i 

&^&Mft*&K'tif$.B#-£m.mtmm Lxmm<* 
&m m w * mm ft * & i&m i* & & m x- mm z 
z> m m & x rj m t & -t % ~ t zmm t -r zjjmtz 



WO 97/48106 PCT/JP97/02056 

8 

& m m & , lEoi^iiciot^ii^^^^LK 

fife 7£ * 2 s SI « W ffl $ ix ft ft vn a ft J: t>* flt ^> t % & m 

m m * Wl £ * x -g- « a * w * m > *b*k#^ 

^7L5f^^*iS0E««?»T?»ffl*tb-5«aft*5J:t^JE^Tlc^ 

Sft5;^#®^t^^ftia u , -L SB o J: ? & ^ ^ ^ j> 

asiasfcjettKHKat, & o t (D m m & m ti tz ^ ^ y v y 
Fmrnnzmm-r z ^ t k & 5 „ 

2£ 3§ 93 co ftfi co — ocDS^fi, _hlE^)i|#tl5:$r^-i-2>/N^7*!; 
fc 5 . 

o^.^i <»Jt-t-6^S5feSraiW-fSwt^ii>5- 0 

<d n m tt tft m r t* n * <o $g a o ie m eg a» k * a „ 



WO 97/48106 PCT/JP97/02056 

9 

* s§ m <r> m # ^ & mm \z x ti \z , ^ts^n^nj^^-t^^ ^ 

a> e> & s s # # ?l n j& t& w t % m m n <o ?k & * tz n n ?k & 
m mm mis xum^mmn^ h & z>m x u m&ti zmmm t 

m m & n x & u , ^ m'ft m w <o >? ^ ft m & 20 — 7 5 % -e & 3 , 

& , * 3§ o a a? % m m \z -r z tz & \z , *iigos 

*r ^ # » l x ^ 5 ft g$c <7> ^ m & h z> m & ^ a k /& ^ # 

u <o ? jv ft m & 20 ~ 7 5 % t- h z> > /n ^ ^ y >^ k m a? ® „ 

2. k ass 55- ^f- e *f o y a- # 30 -70% -e *> -5 % wgci-tc 
<o ^ -y -7 v y h^mmWo 

3 . & m ft * m u <d ? jv ft m & 3 5 ~ 6 5 % -e 5 , n& *g 1 ^ ie 



WO 97/48106 PCT/JP97/02056 

1 0 

i~ z m m fk x h z> . mm i ~ 3 ©v^t ti^nEt©^^ 7" 

5 . il5) : F#?LIJ^<$(D^I$^ 30-95 %OjSBitfc5, 
^ 1 ~ 4 <7} ^ -f tL |B m (O ^ <i -f ]} y VMM Mo 

i ~ 5 <o ^ t is o ^ ^ ^ y 2/ Kiiiio 

7 . f£ M # ^F- e a* „ v-|f;.|j;7^ 

6 © v> i* h is *fe o ^ ^ y ^ KiiSo 

8 . ^ $g ^ £ n us # ^ ir i/ p< ^ h <o m ffi ffi at a* , m m m 

mf ^ l ~ 7 05 v^ -f *i> a* I- is & go y* y y k fl; ffl W „ 

9 . z tifcmft^-t ? * > - b & s tf ffi # e u r tj i% m 

i- . m a? « » tk ^ * ^ # tjc & ^ & ^ a «t t>* ^ ^ m m n a> 
h f£ z> m x v m & ti z> m m & m «t o x %% m & * # ?l n & m w 



WO 97/48106 PCT/JP97/02056 

11 

a* m tt & m m & n n * ^ m. m #5 «t 1* je # t , mmmm* 

W f& M W * I£ m ft -7- # ?L f€ /& ^ f* # m ft? -e m m £ ti % z> 

u m. & x je t> t & n -t z> ^ t * # ^ <t -t s , A^-yy ^ 

1 0. t^^^:^)M?&^l^ii;^^#7LW^^^^«:ili-^>?L^ 
^ "t £ il ^ ^ T* 3 % bu *I 9 tc |E m (D ^ ^ Zf V y.Kidf 

1 1 . m m ft =f n Vs v it f = v ff > aK v — 4 tz n t ? 

1 2. ^m«?^^5 m ^^^^ 7K ^^^^^^ J -^^^ mft?K 

tu ^ ib « o ^ -r ^ y 5/ k m m w <d m at ^ & „ 

1 3. ^ y >fb tr = y ^ > * y — * & {± t ^ y □ - h y ^ tk 

h tt z> m & h m ti th z> m m m * s m. t 3 5 x. a t <o ?s ^ r- 



WO 97/48106 PCT/JP97/02056 

1 2 

1 5 . ftiijag*5 9 Ot^±ffc5il^ 1 3 * tz li 1 4 ^ 12 

i 6. tfjxg9~i 5 <d ^^-rn^^mm.(Dmm^m^ x y mm 
z n tc. ^ zf ]> y k m m « o 

ffc {w , 1^S©tK1 * {i#7K^^^t^^ *j J: f£ m fl? JC 

# a* ^ w ^ f- ^ v$ £ ti m & vn a m n x n be t> t t- ; \% m m m 

it sc f&m w & mm t m m t x m m & m > umm^^mmft 

* # ii n m. w & m m m m x & m $ n, w z> ?a ^ *j =t 15 j± ^ t 



WO 97/48106 PCT/JP97/02056 

1 3 

i 8 . %% ffi ft n u & y v it tr =. y 7 s > # y — * ft it r v 

i 9 . 7>Wkt'^y fyjKy?-*fcii7^ y n ~ i- y ^ # 
y — h v , ^6«8$nfcK^^--fe^^ > h ^^tfi^^^- 

^?LR^^#t, SET 3 5t^TOfiSttj)?»roN7kI 

20. »i?ig^ 9 otyiffc^^ mmi 9 

UX^lfr^f, RaKti:, m a? « <o ?x ^ 
n 5 « #P ?K i o T S£ ii5 ft * Ji % & & ft H « ffy ft m £ 



WO 97/48106 PCT/JP97/02056 

1 4 

ft m K ^^b. & & x v & ft r X- & mm & * ^ & £ x *s m m m 
w * % , mm m & * mm & * & iin f&m i* & tzmmm x~ 
mm & frm zt&& & £xsj±t)T z ^ t z mm. t -t z> 



2 2 . ^ m 9? i- m Vi a* ? y it t- = y >- # v - * ii r * 
!j nj/w^i; it^waits, mm 2 i 

2 3 . 7 y fls fc' ~ y V s is & V — £ tz f± T f y cr ^ f y /V tH 
y^-^b^y, ^fllSnfcflJ^^-fe^^ v h & -a tf s # =t 

24. io^fit^g otBiiT'fcj, mm 2 3 ^um<om% 
2 5. Kft^-ft^si ^ * s » mm t L x lEmis x vfk® % m 



WO 97/48106 



PCT/JP97/02056 



1 5 



2 6. izmm & 0 * % mm -e #> z> z. t & # m t -t s . bu *g 2 
5 k is $ o m & ^ ^ m * <d m m m . 



27. a* y ^ * ^ j * is - &m?fe-e s c <b $r ism t 

2 8 . t£ m ft; # ^ ^ <D m m & m m w- * wl v tz. m m x* h u . 
m. ^> * <» & m & & * v i/ ~ mm&T- & z ^ t * m m t -r % , 

ffi >5 1 7-2 7{dfE«c^m^^b^^^oMit^& 0 

2 9. fu^Cl 7 — 2 8^^-rtt^(Cfea^>Mit^^{Cj; *J «i 

* $s w ^ y v k m *p « t \t % s^t*^^ K7^i 

©ttlEfi? ^3f5*>^tD»t^««5t, -f /«£ ^ , ^ ^ 

«HT?#*L<f± fc$^£fc#^B#:* 

^tt\ mm & & -g- ^ * a>> h t y >v & <d mm & ^ -t - tt, 



WO 97/48106 PCT/JP97/02056 

1 6 

t^Io2 0 ~ 7 5%oy;^$t*t5i^fSHS0^ 

m&#\z&nLx^ zm&<Df&mt>t?te z>mft*&iiKi&B 
m m « <^ tk & * fc « # 7K ^ ^ *g m & x xi m & m m n 
x u & a # * v m it ft z> mm m x-s m • si* v$ £ ft -c ft a t, co 

# 35 93 1? ^liCo^xliiP^t^o - JKC K m m £ ft * 

*t an a » #^ < o -a- , £ ft /c y — \*±x <ojjfa\z. 

IB 35 i" 5 # . IE # ft if T- J£;b ^^^cT^fii^ (I 14 ft, # # 
i££ *p £ ft , ^ fa ^ 4 o T 14 *t /h -T 3 ^ <t £> S ^ . ni: 
Ltt,*«l$jifc!K y ^ ~ ^ IN O ^ M ^ ^ & T* p £ ft 
{4 ± £ ft ^ ^ as $g - ^ o ^hb^^^vnt, 3t'z>BEJj 

r v m. m & f* r k *$ ^ t # ^ # a «• m w & * <o n m <d w 
m <o i o o « u -h o * n m ® i*p k m m u it m \z , g»f © 

# ft « » 3r m n * « , jg ffi # ^ ?L « ^ 14 8$ EE # & V £ 

?H £ ft fc 4£ ftg "C fc 3 5 (4 t£ ✓ W :7* y y K m A? K tf> b m 

lti:HS-?^ 0 BP *> , ^'W/D ^/ Ktlf^^ f65 
»fttl5:g^$flilf)^^i)ilt5ill; 3 0 # & _t 



WO 97/48106 PCT/JP97/02056 

1 7 

v Kl)5?gl^t5f LT#a6<bft3i{X35l^ 
*s 1 0%^ii5t)©li, * 3S W K T fi g • fla* « £ ft 

•C^5t©it5o ^JS^O'W^y y Ktifli, ± IB <7> 

ft 5 j§ ^ \Z. tt , ^-h^^O^^-Cffi^lbftSo ^ O ^ ^ , 

✓n ^ y y k m m m & m m m \z m m t m m & x & < ^ t & 
m m tt <d x . nm k & m tut x & < & & & &> & 0 ~ <o t # , 

iitt«ll?rll^t5^feHTIt 0. 1-2 0kg 
/ c m'Off 7JT> 5 0 ~ 2 0 0 °C *1 ^ #D f& 3 r <b J; 

y ^ m £ ■£ s a> , h z> ^ fi ^ -r ^ y ^ KfSfloiicic 

* m & in f* , /n -f :/ y y K«#«&«jsJ£-t-5#y-v-&-*|s 
« fi? $ -fr £ C if, & # #J 61) a £• ia *> * £ d iiK^ 2, 0 
r O £ # . A-f y K««||tt«tt©S*tfi 4 m IB -f- ^ 
J; 9 K , ^ y y y Klflll©if # ^- # ?L IT fcl&W* m&Llr 

& lw £ * £ ft 5 „ 

0-7 5 % © $6 ffl t- *> S w t & & m X h 5 o : w-C±Rli» 
£ L < 7 0 % T' U , *bl:»*L<!4 6 5 %Ti>5. * 



WO 97/48106 PCT/JP97/02056 

1 8 

T RS n ft £ U < « 3 0 % T- U , L< (i 3 5 % T* 

h Zo ? * & & ** 7 5%Sra^t2>tAP«ilcj;»Jm«^«#-f- 
S * « * L < < y , «<Bt«>SS<F3Siff*5<ftTi"<5. * 

tz.f 2 o % x y t, v> t *p $t b# (d & ^ l a < * y % 

tu IS L it X o \z. . Kigfii, K^^- 

#fLf *^«»iTtg • jit/i y , i& as # ^ # 

•Cu^*^?a^^^m«»E35S-&*ixrv^S 0 1£ 5> ^ ^ ?l If 
W * tf. -t m ffi £ *i Hi ft ir ^ p< is h^^^^^^S^ii, 

V h^r^tfjKUv-i^^S. I !j -7 — fcfc «B 3g & ti, 
^ ^ v ■» -5 ft ^ ?K ffi^ ^| nj |g ^ ^ "C ix # {z: $ij |5g { v ^ 

y — , # y ( * * ) T^y^^^-y=foc^u^^-^^^K^ 

/f y xf ^; y x ^y 7;^^>x;V7^ K> ty 

^l/^^-ar-y-^ K^mij^^^r-t-^^y^^^Tif^^^y ~> 



WO 97/48106 PCT/JP97/02056 

1 9 

■ t , * n -a- » & fi-fr -r & . 77itf-yr^-^^ 
^^-D^^-ix^^t^^^, r^yp-hy^- ( * * ) 

S fi y 5^ »7 i» T* £ c iiJS* Lvn c citit,©^ y -v 
7d k°i/>*i^^^(D7 yft t'- y T^tffy ^ y 

7^ !> d = h T^ya^hy/v- ( ^ ^ ) 7^ D/V^ 

i 7. f ^ ^ 1 j$ , T 9 y n = h i/y^tfA^^ 
<D r 2 y a = |> !);W5Kl)-7^^ifJtt\ 7yftt'=!)f> 

tcmft + 't if * > H^^tf^y-7-^^^u-cfflvN^n^o 
^ y s> k m m w £ jg i x ^ m l fc « ?& a* % a k $ h & titz t 

T fi *r y -v - *g A? iz £ z> m. ft jg 5 „ wO*««3fefiS 



WO 97/48106 PCT/JP97/02056 

2 0 

mxir2>ztfrx~zz> 0 & 11 n m m. w- # * m t& * ^ m m /<? t* 

& > ^ fi 'J I ^ t t 7 *VW M *&#J £ ^ *T £ * T & IS W ^ 
^ ,v - m *t K X US^$t5*Si|^ffl^5; £ tf* X t 5 „ 
#««sftfci*Xi-a»^ $fr fc Id m -g- fig * fc it / 

«t # B'.tB <z> * y - # & # # $ ^ T # < - t ttn. 

^ o $g to a {c «t y a? y -7 - li $g |g £ ^ # ^ ^ ^ ^ 
to a etr © # y - a* m a? as ^ ^ 0 u x l £ 5*#tt?*«ihi 
r £ « * ^ o <d t # <d m =f- n & <o m m o m m it 7 ?v # m 

^^-^^'^o ^ 4 f V y K m #P « 4" © it # 



WO 97/48106 PCT/JP97/02056 

2 1 

mmm x-mm z & z m (o m ft * & & n tftte i* <» m $ * m& <o 
ff )v ft m 1 n ^ & o t < s w t , ii^^p * k m ft? if o 
y # m * m & -r z> & m & *> z> . 
^ -7" v y k m w * o # =h n u <d 7 * ft m <n> m m & m 

<Sr m ^ -t ft U T <D X. o K ft 5 0 BP *, , ifA'f^!; jrKt 
ft? K £ , &*8£;h,fci«#^ir^;*:'h&^tfiiS#^©#£*S 

}fci-K$£*j|fii# j y--©#&l 5 OS v is =>■ <D * T ^ U x M&ffl 

y -v — o & ^ & a> ib m t£ ti z> m m ^ x* m ^ b# ra *d «sa as m u 
fern, ab m m m & » ^c<^^^yy * k m ft? k <p ®s at ic 

L , J* 35 |£ *R & , tttH«SI)(Dil (W 2 ) £ # *!> & „ - 
<0 t % ( W a / W , ) x 1 0 0lr^;^$ (%) if5 0 _h 12 

nm^ft^f-mucommm^ncm^^mm^AnmSiitX'm^ 
mmft*&&<Difoi o o ft ± a>> m ^ h k s . <t> *g o #y 

<b Ltd, ff!lx.li^l«iItii0^y^-^7 7lbt=!Jf> 
# 1> -7 — 4> i§ x N, N-i/^f ;P7t Kt7t h> 

<7.> *g *g J£ (g«)t7 : 3) . 7^ !l n = MJ;l/#!l y - K> 
»^liN/N-y^;P7t F75 K ^ 34 *s ig ^ T* 5 . C 

<omi$ . to&mm <d ®f m & 2 m m u Jt . nmstmom m is 7 



WO 97/48106 PCT/JP97/020S6 

2 2 

o *c -t* 4 tismu ±& «t v> 0 

# * # # + K ft ?& *s # ffc u « it £r £ o d © J: o t£ fit m 

tx#^iis^^/!) <* k ft m n tt . * (o^ *>&m&#m 

^ „ LTtt:3!&:fcftteTfc«'ffi#^F-#?LS/£7£# 
Srffii-r57L**"i-5jgJKft?&"e^^**>>fcv>^, £H£ ± IE 

7^(**itji-r5a«r^ri-Sjg«feft?s-c*>5 r t a* # * l ^ . 

f£ia^^^?L5C/&^#:©2£|S£3Mi3 0-9 5 %(7)t5li:fc 

tz 1 1 <d * >- & m & & & ft m < < . m- * l < \t a o % 

% £t ± T 5 o * fc 9 5%Sr«x.<5fc»jP|«fc^^'^amCdS 

# H < < „ ^ i I < tt 9 0 % ^ T > $ P> fd # * L < it 8 
5 % £k T , #1:^1 Kli8 0%WTt*)5„ 

* tz , * 36 © ^ ^ y y Ktj»ll;$iii5i)if«©f 
t*fc3 0 - 9 5 S ft % © $5 H I- fc 5 - <b & & * U ^ „ i# *a" 

* # 3 o s ft % * ffi -c fi ^ m m & % & \z. m < * < , # 

4L<li40ii%J^±, U<li501t%tt±, 

* 5>l:#iL<ll5 511 % ^ _L T- 5 „ 4fcltt^9 5 
fi ft % & i& x. $ £ 5fc # t£ 3ft £ tfM# *b (c < < , # £ L < I* 9 



WO 97/48106 PCT/JP97/02056 

2 3 

0ii%«T> £ h l^ttt L < li 8 5 Ii%WT, 4* # * 

£r m m -t 5 w t t* t ft 5 ^ H> t* I 5 o 0O;ttff£i^#^«*t 

# ^ «y it \f ~ V f is # V — * 1t n T * y a =. h !)^#!)7 

- © 4& . yT<o*g-e*ft5:Hitt5, ^-Tfi;^^-^ 

?L«/£7g#0>|&;j*fi* (A) S: iffl J£ L T 8 £ , & s£ Bi ^F- 

# ?L « M W Sr ^ * /-/H:?IiLtl7KftLf;f 1 zR * li 

»*^#fRofct©igi^f#?Lf^iflc(Dit (b) 

^(5^4? (o/ o) = [ (b-A) / (A/d + B- A) ] x l o 0 
* % 93 tf> ^ >f 7' y y «J 
^ 3 <z> t- — «J fi m £ fh f£ V> # , 0ij £ ff , _h IB l ft ^ fc> . 

6 # y — mm<D mmm <Dm.f&n t u-cfflv^»^i:fi, 
i^o->-Ft^^y y k m n <o mm « , -jKftciu 

~ 5 0 0 f«mggOt,oaSjfl^f,ft, £P £ L < l i 1 0-30 
0 m m , Hi:»U<IJ20-l SO/im^J:^, Jb IE O 

- h « ^ -y ^ d y k m a? « © m it o fc ic ffl ^ h n z> n m 



WO 97/48106 PCT/JP97/02056 

2 4 

# ?L SC fiR ffi* ft O R /? A> 1 /i m * m X (i m £ & ?F L , M m t 

aitttfti l fc gst m -c* *s *& u ^ -t < tt v > x - * , 

©K»^ 5 0 0/im^M^^><t, ~ ^ •? y -y KlOff i L X 

^^mMStaASi^< /iut#'5 ? , ey 7L \z # y — m m <o 
mm k ^ u -c ^ ^ ^ & « ^ fc \) <o ^ * j\> - m m # 

* % T* ffl ^ 3 m ft * # ?L « 7£ #: tf> S* 5t 2? *£ fi 4# pg j£ 

ttli, -7 -l' ^ o -7 W /V' * — ^ £ A* h 5 7 -f tV 5 — £ Mat "t" 
5^ife«:fiJfflt5CiiJ-Cf 5„ B 3 - 2 

1 5 5 3 5#^fg(C|B«tO^r^-^0^:Il#^0S6 1 - 3 8 2 
0 7-§-^$filc|Eife^^&, B*i#||BH 5 4 - 1 6 3 8 2 ^ 
4> J- IE M (D -)5 & & *IJ ffi "f- & C t # X # 2> . fSj ^ ft -< tl fcf , 

£ *tc^lim. tt?)i^fiSc 

5t©x-fc5 0 £ tz m & (± m # # ffi *s tt At m m m 

* # , & % r & k's &&<Dftmm*^mm-t2> z t iz x u m 



WO 97/48106 PCT/JP97/02056 

2 5 

m m & m m & & , m^izmm*ftftmi±m^mmm%?$:m& 
iitscMa v . b & t ^ % & & ^ & it n j&r* <* z m z 

^ <D X h 5 o 

$. tz . n ft & n 3i % ft t>>t> t£ £ ffi 5> -7- # ?L W fife ^ <* O M it 
£i£tfc $ * T « ft jW $ *r % tit X ft *Q £ & 
^ft£7£fife£-fr£^ tlii U , ^ ft # £ *t ft t, 5 ffi ft 

* g> tarn & & n z> J? & m & m m t~ $ & 0 & & <o & # + 
&m\~xm^z>z t & x # 5 0 

U * 16 §g tf> ✓ y v Klil^lifs^sc ( - m pg 

. &Mft + &Km&MtefctzmmmxiBmtstim 
z> m ts n * t>- a a & # t tc # ^ -r 5 - * T * # ig ^ o ^ ^ 7* y 

Kf«f$:f5:HK-^ 0 Si # ^ # ?L K fife 

?L « fife ff* # 60 ^ ^1 _h <D & B £ ft t> ft t ^ 5 ^ {4 ^ m m ^ 
^^SmjOiii5>7-#?LKfife^^t, ^ ti, b M it £ n 

^ ^ , ^ # ^ # ?l k fife ?k #: ^ (D h <d (i . mi^mmLtz mm £ 



WO 97/48106 PCT/JP97/02056 

2 6 

m m % \t , mm & mm & * & iin & B & & K & ± (o ^ m & & 

1 0 % Sr *g x 5 e 

&=f-nvs <d v * ft m t± m. & z *lx ^ % e ss^f #?L»^i 
■^s«-»-«iJ*s«»«eft»{i:^m-t-5fc«), m ft * m w <o ? * 

g-Rnf&mftfr & & f4 M L#^^t ( BP % & # cD 
P tf* & fi^ ffl -£ T* it L ft ^ «t 9 cd m ffi m X- 1 £ ffi 

k j$l m ft & m m & -a- s s. s t b# h £• = > h □ — ju -r & jj m ft 
if «t y , g b# cd t£ # © # o — co *g m #j x. » &m 
ft =¥• n w <r> ¥ >v ft m ^ * m <d $5 is \z. ^ $. ti z> x o mi m -r 5 

- <b & "51 SB T* » r cd j: 5 ft & -c BJ? cd :/ y Ft)!? 

u a> l ft a* t> . * % m ic ^ * n * t cd # m \z. x u , * % 
w cd x w v v vmm'g & ^mm-f z z t z z> 0 

# ?L 2* £?ttf) K JH2 ffl £ ft ft ft ^ ?fi « & £ T>* EE ;/? T X' , 

-£&lSift*&3Lnj&Bft&'&Z 0 ^ @ £ 



WO 97/48106 PCT/JP97/02056 

2 7 

f&tew^&mmw.* * •? w - -r s , fc-siwi^^-rs^o^ 
iz&m&m < , * -g- g j; 5 -u- x o ^ t ia <t A/ & ^ 

o X tt « ft S * & U & 7 :H5t*^„ & K _h |5 <d jR ftg (c 

fc s ^ s as # ^ # ?l # & m # *k » ^ « # jr <z> * ^ ^ 

^ii- i u m & m s » ^ m & & # & 5 & ^ u t £ h \z. & & 

# ?l w j$ m w a* m « w k i* « * ti m * ^ & & & <t ^ r x s 
m mm & & m z ^ x *g mm s & & m x b x < . ^<om-^\±. 
i^m m & m \^ x ±u \^ m & t m m <d m & z n x. & x 

tt j& -T L 5£ K t> © -C fi a* % -*>**tD:|*«gfc5 
^ 14 1« i «J1 t fc 1 1 f ^ t S H # ?LS^l|$ ^ li 

5 5figst;ff^Ti:<ijft5: tia y , k # ^ ^ a ® m. 
i&ft&m.ffimxmm&itz> t % * ^&m&*m -t- z> * 

t & m m \z m J&-P z> t & x $ z> 0 



WO 97/48106 PCT/JP97/02056 

2 8 

« m ft « © « m m * k m & =t m *t <d - n& m m -t z> z. t & & 
< , m m ft m m <o m m & m c r t # -c t & «, 
^{c^bfcj: e> , — ^ iz m m # y — & f&m^mi&tp v 

g & ^ ^vPS £ t , u:3g-*-5£-c*£ 

4w«r#oT0iBt5. * fc&a* 5 fc «> k . mm 

* $g 81 tf> 2f & X. 8& ?B fc. & ft £, ft a 2* M ^ ic X y pg 

t SrJI in *s 7 # , 3£ ^ {£ T & #P U £ 

ttSo tfc^ot, # 38 W O ;*f li , SltOl^ttiT'il^ 

wa>«o;«# : ?#?L«jifc7i2#& v m a? ft x- jii^4 £ s tu t~ m 

*SrW*Ufc4&^^4#^^rffl-c*)5„ ft , » » f± 3fi flit »4 «r jE 

-e * tz it tjd BE T -e ft 5 . * Bllt(:iii6 5)^#^f jSf 
*©«iai:A*t5^^y!; y k m a? n <n> & fa m ft? ft {± 
& o r v> -c t & o -c /.t < -c & «k ^ a* , >p & < t t ^ -r 7* y 

y Kt»»©rta5l:(ijRft^^ttv>5C irises t< , ft 



WO 97/48106 PCT/JP97/020S6 

2 9 

n ft* -t # * > h & tf m ft =f- n u r u & n & * k ft * t x 
^siico^iSJ: u <t s m ft * # ?l ic ^ ^ # ^ , mmn&Tk 

t£ n -5 m m ^ *n £ o t ft * ^ ?l k f& m- ft m w w ^ p 
$ *t# & & <t rfj± -t) t t? , mmm^^-sWi^^x^W: 
mft^&iimf&Mft&m. m m ft * & ?iw f&nz ft & mm 
tmmvxmmft^n. mm m ft * m m ft * & k w rftm ft & 

&&m(Di&<Dm-tLL\,^mm\z.£fti-£, m m * n tz m ft 
* -t y * is h*^tfmft*mttRu&mtt<pizfti&i,x^z> 
& %t <o J: v ft s m ft =f & ?l w ^ m ft & n m t m m u x m 
m ft & m . m m m ft k > nMn<o*m & tzi-x m 

®Mft*&1ini&Mft<D&M&&£XfaX' 1 0 %&mZ2>u 



WO 97/48106 PCT/JP97/02056 

3 0 

f^f^l^^lliSt'li^T^i - t it , £fr « o jfi 

H©«ii>blt«8t5:ti5-et5. L *» L , JL IE IK it ^ 
& , BP *> > ffi # ^ # ?L » ^ ^ # % lltiaoT^il^^ 

& & & * m m m & & & l * ^ ± 9 k l , a ^ a £ # ^ # ?l » 

^t^it^S^ti^ftTtt, fl^ ffi Htj m T A ^ ^ # ?L K 
J£ ft <0 -b- Xi^^f,.^^©!-, JbiE£>®!i£2rifec7}j£4>T*!£ 
W^^^aftfig^^iSflt^^-cffl^p^jxfcc: t tf- w X <D gg 

fS L T £5 < & S # 5 fc 5 o 

£ v^£;B «fc UBit, t tt, W It « ^ 

*f^T- 1 0 %«ftT'feS?£££&UtJ±;*K ffi # * # ?L 

m.f&Mw*mi£coHLt)T , m m <o m m <o m m wt <c & m l t # 



WO 97/48106 PCT/JP97/02056 

3 1 

SITRSLfcHO. i& ffi w <D m ^ ft iS5 # =h # ?L « K ft 

*&W<D ^ ^ -f V y K m 3? « O M ^ ;>? i£ T- /8 <b ix £ tK y 
— li , fflv^S*#F?fti:©a*^fc>-e'{cj;ys*y, * /c i£ 

a * 5 . * $g m co ^ a v * h*mMniz.*£i£n zmtemn . 

ft Z> m ± U S , - ft (c (i T © J: 

& -f\ zk % * fc tic # tK m i£ #£*g $c £ Ltffl^t>ti5tgf i 

k , mm. v ^m. ??ft*t», % &\ #Mt * # » » 3-7 

^ * ^ * =■ ^ ) 5 K S£ , ft Bt\ hy 7;utD»», 7* p f 

^^»*if©^r«l», fe^tfr^^StHtlfc, * « gft <7> J£ # 

<om i &!&) : bi&m'zi-mx'$>z> 0 z com. co mmn <d t> 5=- & >- 1 l 



WO 97/48106 PCT/JP97/02056 

3 2 

l « # n fc a . t k. a , * w <7> /n >r ^ y * k * m w * 

FjSOjL i x C ( F 9 SO,L i /j: i'©7^t d 7;^;M 
A'^V^JJ^^A^, ( C F 3 S O 2 ) 2 N L i m <D ^ JUns ~ 
;M ? K!)f ni, L i B F „ , LiPF 6 , Li CIO., 

l i a s f 6 £ m if z> z t a* x- $ „ - n h <d m m « <r> m m 
<f k & v % m ie ft & m ^ m -t z> g & k et y ft & s as , . - 

ii 0 . 1 m o 1 / y y h >\> ~ IS fn ^ <D $5 ffl "C* ffi ^ b tt . 
* U < l± 0 . 5~5mo 1/y y ^ t (C|if 4 t < li 

as, #C!)f nti©J: ? K # 7* ^ H ft? i£ <k U«lt5 
i§ t± , ai^-V'^* — — u t° — ^ — h ^ 

J ^ # — # ^ — h % ^ ,u # — * ; ^ — h % t< ^ A- m 

)\> i3 — # ' * — h ^ O # — # ^ — h it & Qn y x S 7 t K077 

^ , ^ h^rv'^^^, ^/70, X h 7 ^ 7 -f A , ;** !> 

=r 3^ ?• u is * * y? 1$ <d ^ — T /i> & ®> . y - zf f- a 7 ? h 

1/ s p-yuz'X-y? h 1/*$<D ? 9 h is it & to % T ± b ~ h 

y iv % n t* ^- = h y ^ <d = h y & <£ & to & & m if z> z t 



WO 97/48106 PCT/JP97/02056 

3 3 

U ± m if tz * x , /§ ^ 5 # y v-ifg^oii^^fc-a-tt, 

m # » v-^fflvNTiitifcii^ ^ iinr&m w & %% m m m 
-? mm £ ti z> m & & t> & x- h th & * < , m^ft^^nn^m 

^ 6ti mm z k# & *i ^ * a$ # {c # £ lv\ ~ <z> i 

9 « ^- -8- :b tf> — #J i Uli, xf ky^-t^> - 

a fl/y^-**^ - h ^ (D ti — sK ^ — h^<7)^^ij^^;^g(7> 

V 7 1> 7 y it V - V <? > & ts & W . jK!/7> U d - 

^ -tf- ^g?agli3 St^T^^t t< , JHg ffi 0 

fc«xD*nS&ia£tt: 8 0t«±^» $ L < , 9 0 *C J£X ± £ h 

^ * w »* * ft m & =f- & ?L ® ^ # & m a? « -c » m 
{* * s m a? «e X' » m z *l # s a» $ n # * a» » » ^ ^ * y ^ 
«t o -c m n & iz. m m <* & # * ^ t ^ 5 :it/i5„ n « _h % 

iS £ X J± t> l± flfr S. T , ^ tt i5 T* fc $ c t & & *. L 



WO 97/48106 PCT/JP97/02056 

3 4 

m x w m z ti n z> a> £ ti n tt ^ a> a , fiii^iF^?Li^i{$ 

miz. m m & =f- # ?l « ^ ^ # & %% m m m x i& £ ^ m % r 
t « > Bf 5t <£> -e m m m m m m t ti t z <D^m^ h m.m 

t 4 : X' ^ S „ o T % & £ £E # T *P J; U Fti 5* ^ # 

?l n m m w * m m m x m m £ * & m , ^ <d tz. \^ & m k m 
{& <d u m « # v — t m m w. <d m ^ & & iz. x o x m & s & . 
ftmfo^itfrift + &?LKj&B<*<D^j&frbmM'fz> r t t*x 

tm* ^ ^ (D at is fi ® nt /£ ^ t- % wmmm \z ^g^ttotag 
£ %r u x < £ a* # * b ^ . «? « {c & m * m i& a « i* i? 

i< % ^ a x v 2 osw±H^iasT*)5^ 
t as £ b m » * u v> o * 7c , nrnft + ^iLnmrnfa* mm k 
mm Lxfrt > to*£~rz>m&i-i'mmttw<om.mk ltos^^ 

iTL^*5lSKTT'^5: <b tfs # * Lt^ 0 AD -T 3 P# 1$ 

ii a s e m <£> m iz. t x s <o x - m n & b n * ^ as , 
-«:^fi2^ra«ji, #*L<f*io#rBjJE*_t, $ e> 1- 0 * 
l < ti 3 0 # ra w ± to m -r 5 c k as a * l ^ „ 4 ^ , m m -t 



WO 97/48106 PCT/JP97/02056 

3 5 

£ it z> tc & m ft ft i& m. & x v bftftm^i&m-ehtnf 2 & m 
fi & <d m m X- % & -e h z o 

«l^©«lR^^*^Sr»5t-t-<5^r& t Ltd, ftufELfcJ;? 
^#?LS)Sf f£ "a ^ iiJ 5> ^ ^ ?L H « /I # £ « & £ « 

^^fri-wffi^a® LtiiftiSrii, 0e a ji # (c m a? as £ 

3 m*#*4l*«36 £ ;h, 5 «4Mfc^#^©«aHic J; U A 5 & % 
ii«t^ft^^f^i, ? ^ tiw8 ^ i iE « *j J: A '«E 

d <D $1 £ Lt , L-i.-.CoO,, Li,_,Ni0 2 , Li,., 
M n , O 4 v L i i - , M O 2 ( 0 < x < 1 ) (MIJCo, Ni, 
M n % F eiDil^ft) , L i 2 _ y M n 2 O < ( 0 < y < 2 ) 
L i , _ „ V 2 O s , Li 2 _ y V 2 O s (0<y<2) % Li, 2 _ , . 



WO 97/48106 PCT/JP97/02056 

3 6 

Nb 2 O s ( 0 < x ' < 1 . 2) ft E © & <fc 4*5 . L i , - , T i 
S 2x Li)-,MoS 2> Li 3 -,NbSe 3 (0<z<3) . 

#vt-v>. jKyrtyRift, #y:r-fc^ui/, #y^ 
^ - u > - >- , #yryuvt*=u>, v? - , u ^ m 
ft. i> * -7 * k m m ft ft i£ <o ^ m \t & m * m if z> c t a* t* 

# 5 o 

& ffl v> s „ r <d w t u x . &m v v j± ^ r ^ s: = ? a • y 

^- £ A ^ x ^^■'frS'^A. 7" ^ $ = y^^A-g^^ft 
t* <D M y ^ $ M, ^ ^7 7 7 -f h , = - * * , 

ft if <D ^ ft ^ «■ *4 , S nMIglftft (M(i S i „ G e P 
b £ « i" ) , S i j - y M ' y O , ( M It W , S n , P b . B 

ft<b'Sr^-r) (om^mitm , ^ ^ ^ ^ > , » -ft: « ft ^ ^ jr 

WZfc®>(D!)^VA>mt&ft > L i 7 M n N 4 , Li 3 F e N 2 , L 
i 3 -xCo,N, Lia-xNiN. Li 3 -xCu x N. Li 3 BN 
2. L i 3 A 1 N 2 , L i 3 S i N 3 O m. it ®J ft if <D ± 7 > y ? 

x & m y ^ * a * l x * u m -t- 5 «§ ^ » , sistt^^tsw^ 

t* h ft it x ^(o r- ± is fc jfe $ ^ ft . 

-®^5ftI«X^Affill±SEO«-*4?SrBfr^(0^^(i/*^ 



WO 97/48106 PCT/JP97/02056 

3 7 

<*> * & , ^ <d m m u m z '< -y > y - t t tici^Lt 

J*it5o r <D y<-i >- *f - U n t L X * y 7 i/^t*^ y r > 
^(D-r^WS^tefii^^-, * =5- u ^ - 7'^v^iy|7f y ^ 

^ & Ri ib £ o £ , r cd 4 > V - iz. m & i± /e J -7 — 

x* # 5 „ £ h \z / w >- y — <d & ^ ft ± , fttf ©g^t-t^ 
ift , y ®k s $s ^ B: ^ <D H &f % ,v — £■ bs £j i~ 5 - t t, T # 

I- m ^ S ^ <7)^ ^ $t f4 X ^ « £ |£ 5 :: t^^e#, * m # 
& T , « 8? i# £ ^ g L 7t m ft ^ ?L n /& 7£ {* £ tc It ^ ^ z? V 

v h*nnn t mm t (ommfczm^i- & - <t -e pj # o s * 

* it c #> t -f & l i^lM^ 2 ft ft £t f b 3* -t* ✓ w 



WO 97/48106 PCT/JP97/02056 

3 8 

\z. m ti tc m m * m -r z> „ * yt , ^ ^ -? v ? v m ft n m m 

<fc^3f^Mitf^ *^^^mii^&£ffl^;h,te\ M it "JM- 
v^r^^ffi5>^#?L«^^^(D3^^t;^:# < % « ft ft t- <Z> Jg 

±m <d & m & & -t z> ^ 7 y y v mmn^m^m^m^at^ 
< mm-r z> z t a* -c t x £ ^ k «t « it * ^ ^ # 
^ s & <o - u & m ft «r { - j«g tfcj -f 5 - m ft ft 

3|- ffl £> 5 . # 3S §H < y ^ KID? «|j:^^fo^^>5 jK y v 



WO 97/48106 PCT/JP97/020S6 

3 9 

&> t \z. m m m & x u it & w \z. x o x # % m & m & #j iz. m w 

& % # tt o $J £ (i 4 T <o J? & xft o it o 

^f--©i^^ ^ £ ?L « Tfc ft £ at * y-/Hi§MLTi^fb 
L m , tK * lc jg {ft L T £ S L =c # ; - ,u £ £ # { ~ ^ T g 
& L , ^I^Tk^^^^lofcfWjl^^^ff^^If (B) 

* Jt £ ( d ) a> b <D it J: U £ Kft * ff £ L . 

^|S» (%) = [ (B-A) / (A/d + B- A) ] x l 0 0 

M ft ^ m 6$ ^ £ iim f&M (p i&m m & x m u <d /u 4$ m ■. 

tf #®it/;^^7*y 7 K e# » O - 8P £ gj y ttj L . ^ * 
ii5 # ^ © $t £ 1 5 0 p< y-'>a©^r i ^u^3K^jj(|{-'S^, f£ 

ftmntt^-mtt co i o o ofgj^_hc7)fl:(^^^ 

7yftf-!iry^!)v-O^A ilNi N - ^ f ;l/ 7 t h 
7$ Ki7t hVoa^»K ( « « Jt 7 : 3) % T^yn^ 
h y y ^-©ll^liN, N-y^f /U7t f7; K SUA } 



WO 97/48106 PCT/JP97/02056 

4 0 

* t- 4 m m m b m. m l it % r -t? h s^fflgsntft^ 

U\ 7 0tT*6^FIX^Ki^ > fctS a © ^ <D M fi £• 5ft £> tt „ 
COt#<omS$r. t^f^^ttffiLfcf (Dig5)^S^©^« 
" fi ft "C «4 o fc tt £ /v # 3* £: 17; „ 

• ^- > £ J$ fi , /N ~s* D y KISIf ^^llST't^iA 
£p d <b fc «fc Ul^ft^t/^t^L, f£ m ^. <b ir : /KD H +1 

w ^ jjft m & £ pp "5j u & ffi 4 > t*~ y is x u iij f l 

Uli l 

~7 -y it If — I) 7 1 1/ - 5r -7 )V Or v 7"n t" V- V * I ^ 

*^^^ 1 S200O7K!;^^-^^^y= 3 - / ui i . 5 fi ft 
*S * f- /V T ± b T K 7 1 . 2S*a$j6»t,fc5»tt£ft;y, 
<D *g j£ 1 0 0 g IC^tT^y t^i/xf i^y y^ut'^y^ 

een80) £ 0 . 8m ] iDi, ^-/^iHfc, 

2 0 O^mCtl^Bllfco I?rS^I: 7 0 °C <D 7j< 
ttRWUIl^fcft, 7K % T >v a - jv X' ft & & ft im l 



WO 97/48106 PCT/JP97/020S6 

4 1 

x % mm 5 2 ^ m % &mm 7 e %<Dm#*£iLMmB%& ft®* 

Mr a d) L,&«$ftfcK#^#?L»?*/8S&f£ai!LJto 

^ ^ 1/ ft — tf? ^ — h / y° n fc° U > ^ — # * — Y <D 1 : 1 
^ n m. ^ L i B F 4 £ 1 m o 1 / y y h ^ <D M & X L 

* ffii & g a -c _t is m » « * k s m l tz t z. % , oa *> ft « # » 
^ ?l » 39 jk © m ® k ft « l fc , ^ ji $ ix & o m mi <o m n 

^^^ftfil^t^ X <D & it S £ 2f I*] T- 5 %T'fcoto 

7'y-e 2 Bffpift^ l, ^ w x y y k m A? IT •> - h & w M L c 
- © £ # , m m tc «fc 5 Ji 15 ^ s ^ ?L ff $ K <o V- 4 X <^> f k (i 
B*bJl4^ofe, & /n :/ y v Kllf y- h (7) — $p £ §j 

16%, ft^fS*tO*»;w»f Ii6 2%tfcofc 0 — ;£r % _h 

i m m ft » l fc i c ^> % t^xjjsg $^f6] T .3 6 o /o i ii0LT 

-fc IB /n -f y 5/ Ff|f->- Y*2&<r>*Tl/u*is- h 



WO 97/48106 PCT/JP97/02056 

4 2 

* «!J J£ ( 0 # H , t^-EG&Gli, 3 8 9 i^f-^ 
-f:3->'45^&&#«>fc£-5, 1. 3mS/cmT*>ofc e 
< * ?fe <D f£ IK > 

¥ J£ $i ^ 1 OjumOL i CoOjSSH-^yyy^ 
«r , :Ky 7^{bt=yfy ( B * H , » ?Hfc I * ( t* ) tt 
$!L KF1100) ON-^f^fn ^ K>j§I (5lf%) 

^^*e > (J ! t#!i 7 -Wkk'-Dfyoliftii, L i C o O 

2 (85%) % y^7^ ( 8 % ) , # y -7 v it t' = 

V *r> (7%) L . K^7y-4:«t*iLrffi^57 
5 m (7> - # CO ® ± Y -7 9 — 7* v- — KSfi^gilLTl 
^ 1 1 0 /i m©l)id^*51ii^i^J*5r tlcj: ij, 
LiCoO,««^— h ( IE m ) £■ fTfil L fc „ 

P C y -7 y it t* =. D f is o N - /■ f- t* d y K ^ ft fR (5 
?rH^ UTX7 y - ^rffMLfc [ = - K ^ =2 - 7 x 
t sK y 7 s/{bt'= U T>-Oliit : =. - (9 2 

% ) . jK y 7 .y -ft: - y ^ > ( 8 % ) 3 „ %% * y y - ^ £ m 



WO 97/48106 PCT/JP97/02056 

4 3 

Jl£^/*£i4r5w t iz. «fc tl , = — K => — * * m *B v" — h 
( A * ) £ f£ K L fc „ 
-L IB CD L i C o O 2 m ~> - h . J; t>* — — K )\> = — ^ * 

mm (Z<D t # , ^t^?Lf Sit tiif tiOlSv'- h« 

# ?l ic -sr m / l i coo 2 ( je«) &&ir m 

1 0 0tt2Hffi«j|Lfctii|*-C«[ftL ( #7A«*»(, 
ii-TL, m ite CO IE , ^^^^m^l-x^^i/^^^f-^rSJ 
y ft » ^comm^I^x-^^u^^^co^^^fciij^J; 5 

UPET/A1/PE7U-F7^^A (PET y 
=.<ru^T\s7?U — h7>f;UA, Al : T ^ $ = i> A > 
PE: jU!)ifl/y7-f^A) fC m * . 7^* — f-X'^Z 

* - b lt->- s m * w m l fc 0 
» Mft^, jtzi&mw. # « i it «j i o 

1 SM6) {d^^U, ^^^f^lmA/cm 2 com^^;^T' 

^E^m^tro tz „ •5te*ti x ^is&it , 4. 2 v co si: m # 
t- tT o tz „ 5t m m co m m m m m. « 4 . 2 v x- £> v % m &m. m 



WO 97/48106 PCT/JP97/02056 

4 4 

{& t u tz t # it u ft o i£ - b mm,(DV]mytnm^bmi-i 

8 0 % W _b , 2@ia^©?tti^$tt9 9 % &. ± X |ft U 51 

L5ttt«^pr«Tfcy , 2 m m t Limits: £ & m m 
fit.. 

^ v- — ht^©^^l^l 0@i!j®tfct, P E T / A 

h * ;v a £ fij as L- , *!/WLttii>b 

m* - h & *j a* * $ t u fc # , £ m h > o ^ 

c <t £ ^ u fc o -=e c x , m m £• tfj a* l it w j& X- « tin m r <t 
i^ii^x^/- ; vfi!fe^L, m m m. & m m u r g& ^ & & , 

^SO^^iDllfl^^iiJoT^ife E ~> — h & o — 
h Z f£ ^ E tz. t £ <D i|x m m it . 1 2 % t? o f: „ £ <b K ; 

o ^ T Ji IB 15 m X * ft y ,1, # ^ {4 6 4 %Tfcofc 0 

1 

te-sm^jinnm* # ? xfoxmAsx i o o °c k *d m l it t 

tT±E^feT'*fe/t^/^ 4M3 0 %'T' h o „ £ % £p 



WO 97/48106 PCT/JP97/02056 

4.5 



II^J 2 

ifllOlf ?r 1 0 0 // m £ UfcW^HIffJ 1 i: IrI C ^ S -C 

mm l. x mm 2 5 ^ m , i» *s 7 3%ofu^-^#7Lw^M4- 
f^»L/c 0 * iz&m&*&iLKmmizm*mmtt (mat a 

1 5Mr a d) L . ^*8£^fcig5#^#?Lff?$jSg£{tMLfc 0 

± IE o as «e * 4x fc » # ^ ?l k * jk * m m m 1 t mcmm 

8Witg#7L«*l!is#f,iifc, ^ ffi H « t fc , Hr it £ 

*t & a» o it m m <o m m wl \* & t m. o r i& * u ^ 0 cot # 

« K <fc #?LflI«f^ X tf> ^ <b IS ft £> a> o 

fc „ a*^&^?L»*JBISr2tfco.*7 t ^u*^- Me & * & tr 

fflfciBttS^#-^tei*ftttO. 2 5mS/cmT'feof- 0 ft 
■fc«tm*Mfc9t-fe^«r 1 0 0 °C "C l b# |$ l & , £ r£ * T* 

» L » s ft -r ^ t- - ^ ^ * an ^ & 0 fc ^ - ^ ^ a , c ^ lt 

^7^^t'l^^ii^, 1 0 0tOt-7*yfl^|i||ftf|Lt 

& o m n m it t° > ± y y T - s a k & u ® o z. t & v # fc c 



WO 97/48106 PCT/JP97/02056 

4 6 

tztemz ft>timfr*2>iLwmmz ±mnmm* ^ i o 

0 °C X 1 O^f^iff Lfcir^.^ I 5mm^n?*,ofcbOiS 
2 Omm^tftoTiJ'J, _t IE O ft ^ (4 j- gg $g £ ^ fc ^ # 

^ ?l sc /& ^ # ± ie m m m xm m z ti # % u m x h z> d t 
fr vkm x z tc 0 

it & M 2 

4 x m m l tz B 
mmm 3 & «k t>* it m m 3 

»t«lTff«LfcLiCoO,|iJ/-K - - K/Un 

W*©^ttt?»fc*a^?L*t»il«r 2 . 3cmftl:fli)»UT. 
±E2«Ot*'>- K h fctttr J: 5l:«lU=- 

K/Wa-* * (Aff) /«ft^7LK»R/L i CoO, (IE 

tt^^mfflc^^^u^tt^srjfty # % ^ ( . m m m ft 



WO 97/48106 PCT/JP97/02056 

4 7 

V # SI £\, T* ^ A L tz o 

m m m & 2 m ye m u , -^m 0 ott2Ptr B mit itt 

ii&t t^ft L"Cd>P? ( n ig m 3 ) , h 0 - % it t <d £ £ v 

, JBX T o ^ ^ t* - ^ > X $J £ £ J; u % Wl m £ ft 

^tzo 4 v f - ? > * m & -e <i i& m 3 <7> ^ ?& <o f*j m> m. m n 
8 0 q -v tb o tc & m m m 3 <o m -e 3 0 q u *> o fc 0 £ <b 

16-6*1 3 (?) m ite T- (i i§ M JE ^ 5 OmVTfcofc^ftgfj 3 (DM 
fttlil 0 OmVffeDli^l^twt'Jbofc, 

mmm 4 

m m w * m m m 1 t m c m m m m m m. -e 1 m m m m u , m 

w tKJ: y tfc. fl 3? ® 

i o o 'c-c 2 b*w«» ut mte-w 3 



WO 97/48106 PCT/JP97/02056 

4 8 

t m m << ^ - y >> *mmi3 x xfitnm&ft ^ tz t ^ . 

-< >- f - y > * $J ^ -c (i m Ml (O i*i SB & 8t li 3 0 Q T o f: „ 

£ m ift #t m , 4. 2 v©^tfi3£tt©iif B ii{ii.j4 . 

ri* 2 . 7V*-Ci£TLfcfc#lc:ik«>fc. S£ m & © #J [U 5fc 

•C^ l JiSL5£B:m^-"sjt6T^»;, 2 #: H ftU i: LTf^»t5: 
i # ft B # tz . w©^#Oig«jaEtt3 0 m V T *> o 0 

ft U y 7 5, <fc fc - - y ^ ^ ^ ^ y _ ( # S , ^ /V , -7 

7 h^A/-^7^ y ^?tl! Kynar460)£fflVofc 

SMt M L „ mm l*45pm, JS«t*(171 % T* & o fc 0 R 

»ttt:5t«t»iJ$gL ( » W * ^ ft # JL W*« # » 5> 

to 14 A £ 2r [S] t 3 % «fc o fc . K •> - h S: 2tt©#7^fif 
i 2 0t©t-7-yt-2«iFp1§^u A^f/y, Ki 

JK^^-<xog!{b{*Bi?)e>tL/£^ofc. i£ m a? k -> - h <d - 

*«r«iyfflL, ttftttfeftittli. « jft L fc ± £ © Jjx IB * It 2 



WO 97/48106 PCT/JP97/02056 

4 9 

4 % , m & * m Ps <o ? >v & m t± 6 9 % t* *> o tt „ - # ; k 
« $ n fc TS5 # ^ # ?l «• 39 ii £ ra c m » as ic i 2 0 °c -c 2 b# mi 

g 8ft U 7t i: d ^ , SE591K©^-rX(iS$^lRjT*4 0 % *g *D L 

»*K-r»p*K»s«aft"c*>5c: * a* % x* §■ 7c „ nbti-tt 
zf v v Ktii h <d m. m. \z v) z j or is m m & it 1 

lmS/cm-Cfco/Co 

£ m m i -c si u 7c l i c o o 2 m +1 > - h , = — K JV a 

hfe^tlf*i4 c m ^ I: §J L , HJfe0i.ll <t 
l3C«#iK$r"&ift£*fc 0 _h IE m M V. ^ - h £ 4 . 5 cm^ 
\^WW . Jiffies 2SOifii/- h a> t£ S ® - h jfc 

/ L i C o O 2 ( 5E ffi ) ©t^^ttSt^^^S L/Co BE 
tt} 3 J; 5tPET/A 1 . / p E ^ S .* - h7^^A|^^, 
^0S^f ^)$8 0%«±, 2lslB^P$05t^«^^l±9 9 

m -> — v mm <d ^t^fem 1 o m m v m l tz & , pet / a 

1 / PE7U - h7-f /i/A^Sflia, & f J tB L fc ^ rt> <b 



WO 97/48106 PCT/JP97/02056 

5 0 

« m > - h & m & z o t u tz tfi , m m # h > <o * 

*s *j ^ s ; m « w t « m t it m & ft -r % +»»ts^t^5 

d <t * 7S L fd „ 

ft b (J jK y 7 s/ t' = y f > * ^ ^ y v - (3KB, a= ^ 7 
T h J* J — ^ 7 ^ # *± M Kyna r 740) 4r ffl ^ 

9f u tz. t c ^ m m & a* m ifcgi & ^ » # ii n n m a* » <b 
ft tc o # « b# o $g m & n tz m ft =?■ & ?l « m m <d ^ x <d ^ 

^ f* ft £ 2r ft -C 3 % T? o tz. „ & ^ tl # ?L K * AH & 2tk©# 
^^fiTtt^^ 1 2 0t;©t-?'>t'2 BI^^^L. ^ -r ^ 

^t^?LSii©t^ x o <b i± is «> <b ft ^ o tz D & ft ft? 
f ho-g^tj'jaiL, « » as * «j ttj u , KULfcH 

O JR ftg ^ « 2 4 % . M ft =f- M U (O ff )V ft m \t 4 0%T-fcot c 

- # , mmm z fttzmft'f-^iimmm^ m cmmm^ 1 20 
tfif^ggSLfctc^, ft * 2r t- 3 8 % it an u x as , 

ffl£ftmz>!E.mx'&>z>zt&m%&x$iz 0 tz^-i 7 v y Km 



97/48106 PCT/JP97/02056 

5 1 

Mnis— h^liSl^lti'ftyfe^gnil . 4 m S / c m 

# « # « & m m m s t mm^^— h mm* ttm i> x 
u & <d % m m n m « 9 9 % ^ _t -c m ';sL5c^i^iiiT'fo 

m<D%1&m* 1 0EHfty5Sbfc«, PET/A 1 / P E 7 ^ 

- h 7 ^ a & m & u , & y ttj u m m #=> e> m m *> — h 

i<J ^ -i£r 9 £ U tc i>K MUte ( & m ^ — h ) o ^ *s fij ^ n , m 

» k t m m t \t m tv -r , & ^ l 0 

it mm 4 

mmm 5 -e j& m 0k w <n m m ic ^ & «c £ n tz m =r- & 11 
ww m & m ^ . iifi5 ^ct«i:i 2 0 t X- 1 at r5 s 
mux^Mufc^N-r^y ? k m«? ft -> - mo^t , o — 

^ §1 f ttl t , m^M^rttttSL, «j»Ufc.£#OiRJHgSsW:3 
6 % v iS#^S#oy^#^&$J^Lfc.<b^;E>, 8 6 % T* & 

o fc o r <d m m ft <o m m. k. am s -r * > e sn & f* 1 . 8 m s 

/ c m h o fc 0 

I£ m fl? ft - h £ /B v^, H ifc #J 5 £ is) - nit^ff 

« ^ 3c s -c — ^ u /.t o ft. 0 % n m & 1 osiijiiLf;!, 

PET/A l/PE7U-h7-f;i/A«r«iSL, & V ttj L 



WO 97/48106 PCT/JP97/02056 

5 2 

6>**->— h«r#J*sUfctC5, £B # (ft ir L i Co 

o 2 =■ — h * ^ => — ^ ^ ^ ffi n 5 & (7? o , m m n a> 

f)lS->- h & & & M k V % tz Z ® fi? ® 

SI IS 09 7 

Tt? Jfi <D & V 7 y it fcf = y r yl#?LSlT'fc 5r 
VHP (JLSO. 2 ill 1 2 5^, ^ Ki 4* 7 5 % , 

0*11, ^ !) ^7^t^>ttll) «■=?-« JS JN- 0 
Mr a d ) L . 56«*4xfcJ«^^#?L«»JBI^f^MLfcc 8* 

^^^tLfcii5^^-#?LK^M^mfe^!i i i in) « (c m m m g 

« u fc i i^il^i^s^^riL, 3 9§ » # ?L & is as 
nas^L/i^ofc. i^«^?L»ii^ 2tt©#7^«-e» 

^- , 1 2 0 < CiO^--^>'T*2B#^^^L. ^ !> y K?H? 

m o -y- x <d & it n m #> h ti * a> o fc c i£ ^ ^ y y k « a? 

W UX ffi 45 IS 2 0 % % ffi # * © $t CD y ,\, ft %k |i 7 2 % -C o ft o 
- ^ , RS*fll*Kfcfl5^^#?LK»JR«r|§Ii:«ii?^(ci 2 0 
ttl UlSlgftlfct 5 $ Jf [Sj T* 4 0 % if AD I t 'J , 

£ *l, 7 3 fi m T* $> 5 d t as *fc IS X* # „ f| b f; /n ^ X D 



WO 97/48106 PCI7JP97/02056 

5 3 

y Y n M SC is — h <D IC & ft 3 y( Or >- &m £ It 1 . 2 m S 
/ c m "C h o tz o 

m m m « ^ - h & t^, n is 09 5 t pi *au- -> - ni^tf 

2 0 I 9 9 %«±t*l 'J « L^cftt^ij 

m r* *> y , 2*«}&i it^ftts: i «fe as -c # /c „ 

— v nM.v>36i&m. & 1 0 mm v m , pet/a 

t mm t nmi&ti? , +^«*^nx^5 

r t * m u tz 0 

ttH&W 5 

7 V It t* — y ■T'^-^^-^^/P^-a^D fcf 1/ * ^ 
( * S > i^7 7 h^Ay-^T^y^^t®! Kyn a r F 
lex280 1) 2 S fir , 7 r 7 * l"- HiiS, 

( Jfi I* * 1 5Mr a d) L , $gH ^ H fc I?Lf ?| J| t bfc P 
KaBffi£*Lfc*S??L R-* JR £ M M M 1 i PI Ctl!?«|; 5 otf 



WO 97/48106 PCT/JP97/02056 

5 4 

- h # # h n 1z „ c <o t # , Micist-f xo^fkiift^ 

*.ifi) t 2 5 % *t m r* o fc „ %% m m ft •> - ho-^atwu 

ttJL, « A? *fc & fctt L . lEi tfc i ^©i(5tli$li 25%, % 

S»oy/V^$li5 5 % T* &> o tz o ■ * 6£ m flf » -> — h 
<7) ^ ?U ^ £ 5 ^ ^ «: 0 . 3 m S / c m T' o it „ 

St « A? If f — h S: /B 7" t/ * r£ ^ £ 1 0 0 °C <!: LTcJ^^K 

m ifi'-py 5 t m m iz ~> — ni^^MLtist^ i o m ^ y 



^is^y 8 

n m m 1 r- «s sg l * $s m £ *l fc. k # ^ # a m m & 1 o o 

°C K ^ jft U fc -> -y — w Jb K B # > ^(J'J 1 0 0 <C iz to m L 
. ^ Ifc 09 1 ^Cii«^^|i©6fe^^^/j:< »J ^ flc # 

m m * £ * X- 1% m m & \z ^ a, a, & < ^ m -r o ^ t l t 
m , iittiS[?fet5; iici v ^ 4 -y* v y k « a? » - h 
r ✓ w ?• v v h-mmnf— h <o ^ ^ x & %% m m 
z ti tz m & & n k n m ic j* ^ s $ # ft x- 3 0 % ±t l t n 

*>-hZ>-£|J£ijDDtt}L. H fl? £ fct} L , ftiltfctttf) 
Jfit 18 3* ti 3 6 % , i^ftft^yy^^inO'/iffcofc, 



WO 97/48106 PCT/JP97/02056 

5 5 

S / c mt'fcof:, 
WmfflM > — h- £r m 1/ > , u ;* ifi & £ 1 0 0 °C £ L ^ , 

9 9 % « _h -c m y as ^ ii a* -5j m -c $> u . 2 ^mmt u 

t^»)t5ciist^-c#fc 0 S^-Hiw^tl^l 0[hJ 
m V M U ft % , P E T / A 1 / P E 9 ^ * - h 7 ^ ^ i) 

^ l . sum tfc*«iA»t>«ffi*>- h * m j&s -t 5 t u fc a>* % 
lift ( ^ jr — h ) <o & mi & ix , mm n t m m 1 1$ m & 

in? * +^gf ^ titv^i ^^Lt„ 

^•dFLfC^JH&#jfr4 5 U: » JI U T ~ - K = — ? x ( ft « ) 
/il^iF#7LS}|M/ L i C o 0 2 (jEffi) <D fl* £ =£ i" £• 
««#£f£»!L;fco 1£ ^ « # £ 2 & O 7 * A, T> y 

y ^ "C ih ib , 1 0 OtCfilTiTtat, ^iiij i 0 0 

°c^mmLfzmtkm i ^ c m # & £ # 9 x £ co m k /> 4 -r 

o i T l f: t , trflf. T*^^f5 r £ 4 Ulft^^IlfCo 
JR T (4 £ & m *s T ft tb L ft t Z 5 T* it #> tz 0 * o & v 



WO 97/48106 PCT/JP97/02056 

5 6 

ij ? * m h n -r l , %% m m <d ie m > ^ ti o ^ m w * x > 

1 / P E 7 5:^ — h7-f/l/AC»*, ^ S * — * — T* 7 ^ 

« 9 9 % _t x* m y m l wl m # -si tg x* h v % 2 ?k mm, t l 
x ft W) -t 6 c t m m x # 7t 0 i£ - h m m <o % n m £ i o 

HI * y 3S U « , PET/A l/PE^^^-h^^/u^^- 

*y ^ l , ^ y l m m m m ^ — v & mi & 5 t l t # , 
*t# ( ^ ^ > — h ) <o ^ & m a* . m ft? k <t m m t « pj # 

m& tcvtmx* mm t ^ ? ; — ?v x- m l , m £ ttj 

LTl^VNfc^, ^ffi©^^©f tillr|i|oT^4 t/c->- h 
£ # o — h«r«*Lfc4:#©JRtt*itti 4 % T* o /: 0 

n i> - H^oVNTJi|B^^X*:«>fey/P^^{i6 5 % X h 

n m m i o ~ i i 

tK y T ^ y d - K V ;v l 7113!, ^ ^ ^ * * * ~> K 
0 ) * fc li 6 0 t ( m m M 1 1 ) T' ^ v x & _t (- ^ ^ x h b , 



WO 97/48106 PCT/JP97/02056 

5 7 

mm i o o » m <d m. m & n tz & . mm. (mm 

m 1 0 ) t fc li 7 0 t ( 16 « 1 1 ) 0 7X^i:g»Ltl@ 
£ * m . tK, T 3 - T* i5fe ft '& , Rj»L"C«i?iStJxf 
H 9 5 a* m , 7 6 v m , Qmmt* f il7 8 %, 8 1 % <£> 

mft^&nnnm&ftmistzo x* z ti ti <d mm # * & 

?L«iJKl:f & 3 OMr a dML, 

l^tlTV^ I t te^T U is ft — # ^ — h/7°D f u ^ # — 

i BF^xfi^y^-/j-:^-F/7 , Dt , i>y*-#^-i> 

1 :'l i^-^lCSI^ i mo ] / y y h /I* t K Z> £ ? MM 

LT#bjist«?^i:sst-3 o^fiiiiu i£ m m m ^ s 

5 L j| ^ -a i ^ ?L f f H ?r # /: „ flU li ^ H -t* ft 1 0 3 
Mm. 8 5 ji m -C *> »J , * ^©i^ ^^Hitit 

£ ft fc ii5 # ^ ^ ?L K /g| <D ^ X « ^ <fc U 3> o . g£ -g- m 

6 km nmm m <o i&m & mm m & % & o -c & * u fc „ & -g- 

S#?Lf 2tfc(D^7 t ^U^v'— h T* ^ JA A, T m ^Wt; 

• ^ ir ^ £ m J& b . -f V f - ^ ^ * $J ^ £ ft t£ o fc c 5 , ^ 
tt. (C <B {"t -5 ^ Is 3* ^ tt * ft ft 0 . 3 m S / c m , 0. 
4mS/cm-C*>ofc 0 & t~ * ft ^ ft <D t$. M ^ <b i? £ ] 

o o °c -c* i b# m «f b fc fft , £ a * x* # l , « -r ^ e - 
? ^ * m it % n tz b z z mm. \z & i-t z> ^ * > & t$ % {$ z ) X 



WO 97/48106 PCT/JP97/02056 

5 8 

1 . 2 m S / c m ( % M m 1 0 ) , 1. 4 m S / c m 

( m m m i i ) t'fcof:„ r <d t # » ad m <o m & x m # ?l 

mi o oic-ciitMssLfcUi, ^ -r n © m & t f£ 
sciiiLfeisw^ - h # # ib tt , m m & <o & m m - v <d 

3 5 0 %, 2 9 0 % l£ m *D U T V> fc „ 
SSJfefll 1 2 

7 y -fb t* — y fy-^ + t7;^pyu k° > * I ^ ft 
( * Sk r h-^-A/ — !l*th»Ky n a r F 

1 e x 2 8 0 1 ) 1 7 ligp > jtf y e =. /V k* o y K ^ ( B * 
HI , ISItlltll, K-3 0) 1 5 S * » N-> f yvfn 

^7^*5±(C^f^^ h UJIi?2 0 0 n mOiJi^#fc 0 f£ j£ 
^£rit:*,U:N-p<^/i'fc*ny K y /7j<O^^Si ( ft Jt 7 
5/25) tl:ti|-Cg»lTii$-frfci, * , T ;v =t - 

r- # & m l -c jh j? 6 i /u m % &mm 6 a % <d m & =t # 

?LK»JR«rf£KLfc.„ * b H fit US 5)- # 7L « » JK m ^ flg 
W ( fig # ft 1 0 M r a d ) L , 5K«*;h,fcifi#^£&«8|R 



WO 97/48106 PCT/JP97/02056 

5 9 

?L K ft Jg # # b ft it c it?5^?LIif^ 2 & CD # 7 T* 

ft ^ , i o ottot-yyt*2fiFfg«jf u ^ ^ ^ y -.y Km 

ft? « > - h £ f£ M L o - <0 t # . Jp l:J: 5 ^ g # ?L 5f ft 
Krot^Xw^fkiiB* t,tui^ofc. ft ft? W -> - h <z> — 

las £ w y m u , « a? »c & *a m l , Kiutt#©t«s^ii4 
2 % , m ft =f- & Pi (o # ft m n 5 8 % -c h o fc 0 i£ ^ y y 
y Ki»i - h o £ m \z fcMt 5 * >te m m it i . 3 m s 

/ c m "C o o 

©e ft a? 5C — hftfflv^, ootHf^;^, 

, %}\m3t$k'm$}'¥ 8 o%uA_h. 2tn@^i^^^^m^)#5{± 
9 9 % _h -c is y ^ l % & ft a* pj tg -e 4> y , 2 &mm t u 

f^»tS r i iSttS-Ctfc. ©t i> — Mtojt^i^ 1 0 Isl 
i'iltfct^ PET/A h^^/UA^ffJ 
^ L , IR'JfflLfctife^bti*!!^* 5 i Ifc^, M ft (*: 
( & ^ ~> - h ) <z> ^ a* fij *s ft s ft ft? K £ ft fl £ ti ftj i$ ft, -f 1 % 



WO 97/48106 PCT/JP97/02056 

6 0 

mmm i 3 

m i o t mm m mm m * ^ ft l . ^m^nmmm^mtz 0 m 
^ T- 1 m m & n u , ^ ^ y v y k m mm h?r^iLt 0 
ft b n & a> o fc 6 & ^ ^ v v vmrnn > — ho-ai^^u 

tiS L , m fl£ 2r » fcii U , ««*Lfc*'#«>teJ|6*swt5 0%. % 115 

# ^ © <d y >v & m i-x 3 i % t* & o tz 0 m ^ ^ y y y k m m 
Ki/- h co m (c ^ s >r ^- v *g m « i . 4 m s / c m -c- 

t£ ^ ^ 7 V y KDSffy- h £r ffl W ^ Jfc #| 5 <t |U m K 

8 o % w jb , 2\mB&,^<D^nm%hmn9 9 %&L±xmv m 
u % n m & *r ti -c $> y , 2 & m an t UTfEfb-rs^i^mis 

— hm«io3tea**«rioiaKky3gufc«, pet/a 

h 5 £ Lfc#, 3tm# <&M^ - h ) <o h- 

&m&ti. mmn t mm t izm&ti-r, -mrmmznx^z 



WO 97/48106 PCT/JP97/02056 

6 1 

# % w <p ^ << v v K.m m n a , * * >&m&&m < . m 
m. & & & & ti . $. tc nm t & m & & z> & <d m m & m k x 

^rffl^5 r t t «t 'J , _k IE <D £ 0 te&Htci&m* : W1- Z> 

m<0'^4 v y k m a? k <b ± v tK % « « ffl ^ fc m at ft & m 



WO 97/48106 



PCT/JP97/02056 

6 2 

>fc <D %a m 



u 4> \z. ft m l -c a «c <d & & h & z> m ft * & n w m. m w 
t . mm n <o ?k m & tc a & ?k & m i&m m & x v m & mm & 

b Z>& «fc UltfH51«¥ii £ & "a b T U , f£ ffi # =f- # 
U <D V /V ft m ifi 20 ~ 7 5 % T? fe 3 . y 

2 . StSJ^TFe*tO^yV5>**S30~70%-Cfc5, ft * *g 1 K 
IB <D ^ 4 -f V y FiiS„ 

3 . ^ ffi ft =t m U CD f ft m Tii 3 5 ~ 6 5 % X* to 5 > « * ^ l m 

ib i£ <t> /n ^ y * h'liiii. 

•t z>mm.%fex* h 5 , nr # js 1 ~ 3 0 -r h awe w. %t <n ^ ^ 
• v y k m ft e 

5 . IS ffi # ^ ?L « fife 7^ W <D £ ffi m # 30 ~ 95 % <D m m Z> \ 

ft ^ ^ 1 ~ 4 <d v * T d» IS m. <r> ' w :/ y y.KfjjfR, 

6. MifLl~500Mn> h^-efc5 C ^^jgi t ^fl* 



WO 97/48106 PCT/JP97/02056 

6 3 

m i ~ 5 co i * -r ti iz ib m. <d /n w zf y * Kiflis. 

f 

7 . t£ ffi 5> ^ ■& w ft , 7 5/ f - ji f' y ^ y ^ - 1 1 it 7 ^ 

8 . m m m £ ti tz m & * -t ^ > > h © & « 5t ft . * ^ ** aa 

si * 1 ~ 7 <D -f 3x {c fa ifc © ^ -7* y ^ Kiif 0 

« j* m w- * m m % =h # ?l « & m w ft m m m m -c m m $ *l m & 

K * J* K<D« Strife. 

tt^I^t^T'fc 5 > If * ig 9 Id 12 $fc © j 7 - y y k AS fl¥ 
K © M it # m . 



WO 97/48106 PCT/JP97/02056 

6 4 



i i . m is ft =f- © u tf 5 7 y -ft: t* =. y ^ > # y — * f Z n ^ ? 

i 2 . g£ m a? m & m m w <n n * at & « •« «t u m m m k 
■r tL ^ ib o ^ ^ y * k m m n <o m it ^ & . 

i 3 . 7 y -ft; f =. y ^ > * y - * it »4 r ^ y o =. h y ^ # 
y — a» h * y , ^^^^fcjt5 5>^-fe^^> h & k # ^y- 

^ ?L » ^ 7g # (c % «»«©^^^®^^^ej;off8c^m^|t 
a>5>45»A»?>Stfti5t«iS:{ifJET3 5t»ToaSl? 

^«*-fr-c^«*^^^ ?l .« j&Mwzm^ & m m & ? & ?l 

* i~ S i£ ^ ^ ?S T* £> £ , ?S # 35 1 3 lcmm<D 4 y~ y y Km 
«f « <o m at * & o 

1 5 . iD^lll^^g 0ncui±-Cfe.-5»*9[l 3 * ft 14 1 4 K 



WO 97/48106 

IB m (O /n -f V 



6 5 



PCT/JP97/02056 



1 6 . ft & m 9 ~ 1 5 <z> ^ -f (^lEgcOM^^&tcJ: ij S 

3t $ n ✓> -r y y ^ k s m n . 

■» ** * # # LTl^ltO^^ J; U ^TLSfilcg 

e> & 6 «fc y sn t£ ti z> m m m k x o x ^ us # ^ ^ n n /* ^ 

i 8 . i£ k # « *t a* 7 y -ft f = y 9* ^ # y -7 — $. tz it t ? 
i 9 . 7 >7ftt'= y fyjK y v-t fci±7^ y □ - h y /u # 



WO 97/4S106 PCT/JP97/02056 

6 6 

2 i . mm & ntzmft^± ? * > v * <s & m ?r 7- m rxjiz 

^Srliia® tt«I^^r#, S£ |R jf ft: {z. , m fl? 1€ O 

* tz li # tk ^ *g ^ *g $c *s «t t>* & & m m n <b * -s & j: y » « 
mm z t\,n z> m&ft xxt&tiT iz&w-r & - t * m m t -r z> 

2 2 . i£ % ft =f- m u ifi y it tr - y t=' ^ tK y — * ft T $ 

V n ^ h y/^^v-A^/iKi^^f iti, ft * 2 



WO 97/48106 PCT/JP97/02056 

6 7 

2 3 . Z> y it t* =■ V 7 ^ * V -7 — £ fc It T ? V a ^ h y >v 7jf 

y t - a» e> u . $g $s £ *i ^ i« # ^ y h ^^tf ii^^ 
&iinf&tew*nm tmrn^xmrnw-zm , & m m w \z , ^ 

^tSiI^$rtJ±T8 0 t « ± o ©ft t?*p?f&-rs^^Sr<Rf 
2 4. AO 7& ft *s 9 0 °C fit ± X* & 5 . If * if 2 3 IE O « 
2 5. !£ m ^ it # -7- # , ^ *S <b UTIEtSfeit/^S^ffliN 

mn.it ^m^<omm^^ 0 

2 7. ^tli^f n<ftyi^tiT^5;^#g[i: 

1" * , ft * m 2 6*cfB*«D*»^^3(f^oft|^^-jfe 0 



WO 97/48106 

§S#*g 1 7-2 7 IE *Sc CD 



PCT/JP97/02056 



6 8 



2 9. ff^lgl 7-2 80VN-rtt^^|E«fe<^®{3t^j£^J:y 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP97/02056 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 6 H01B1/12 

According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

Int. CI 6 H01B1/12, H01M10/40, H01M6/22, C08L27/16, C08L33/Q0 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

Jitsuyo Shinan Koho 1926 - 1997 

Kokai Jitsuyo Shinan Koho 1971 - 1997 

Toroku Jitsuyo Shinan Koho 1995 - 1997 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A 


JP, 02-230662, A (Tonen Corp.), 

September 13, 1990 (13. 09. 90), 

Page 2, upper right column, line 19 to lower 

left column, line 6, lower right column, line 

13; page 3, lower right column, lines 6 to 8 

(Family: none) 


1-29 


A 


JP, 03-276508, A (Fuji Photo Film Co., Ltd.), 
December 6, 1991 (06. 12. 91), 

Claim; page 7, lower left column, lines 1 to 5 , 
lower right column, lines 2 to 4 (Family: none) 


1-29 


A 


JP, 58-069019, A (Kureha Chemical Industry Co., 
Ltd • ) , 

April 25, 1983 (25. 04. 83), 

Page 3, upper right column, line 20 to lower 
left column, line 8 & US, 4560851, A 
& GB, 2108786, B2 & DE, 3240726, C2 

— — ■ — 


1-29 



1 Further documents are listed in the continuation of Box C. | | See patent family annex. 



* Special categories of cited documents: 

'A" document defining the general state of the art which is not considered 
to be of particular relevance 

'E" earlier document but published on or after the international filing date 
"L" document which may throw doubts on priority ciaim(s) or which is 
cited to establish the publication date of another caution or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

P*' document published prior to the international filing date but later than 
the priority date claimed 



*T" later document published after the international filing date or priority 
dale and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

M X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 

September 9, 1997 (09. 09. 97) 


Date of mailing of the international search report 

September 24, 1997 (24. 09. 97) 


Name and mailing address of the ISA/ 

Japanese Patent Office 
Facsimile No. 


Authorized officer 
Telephone No. 



BBBttilB#3- PCT/J P 9 7/0 2 0 5 6 



l693<D*i-*#Sf»#*S (®R#S!f#5B (IPG) ) 
Int CI' H01B1/12 



3S3icSrtfofc*/hSRSf^ (BIR4»fMMH (I PC) ) 
Int C 1 6 HO 1 B 1/12, 

H01M10/40, H01M 6/22. 
C08L27/16, C08L33/00 



0*®3H;?!»r5££i« 1 9 26-1 9 97* 

B*H<^MH«St36<^* 1971-1 9-9 7* 
0*S»»^«f^«- 1995-1997* 









A 


J P, 02-230662, A (St^tfc^tt) . 13. 9J1. 1990 (13. 0 

9. 90) % S2i*j:«jsi 9?tfrL,mw£LTmm6if, mn^Tmmi sn, a 

t/S&3Ji:frTflB»6 7!>M8*T. C?r ^ i> —ft U) 


1-2 9 


A 


J P, 03-276508, A (fidr^K^ 4 /W-fc«3fc£H±) „ 6. 12^. 19 9 
1 (06. 12. 9 1) , ^fffiMtOttffl, SfS7H£rF«S&17??S5fT. St/^It 


1-29 


A 


J P, 58-069019, A (^WHt^HMW^m . 25. 4M. 1983 ( 

25. 04. 8 3) , m3w*5±mm2 om>hmmiETmm8ft^ & us, 45 

6 08 5 1, A & GB, 2 1 08 78 6, B2 & DE, 3 24 0 7 2 6, C 
2 


1-29 



TAJ 4$|wlS&^fc*:£iS*^l2tt<^ -«WS^zK^«r^-t- 

rpj SKIttJJBI3 8tn\ ^o«3t*o^«^S«i^5a« 



ryj »i^a<o*>^tttT$)oT, ^gtxs^f&tf) is* 



0 9.09.97 


24.09.97 


fa*0g#lffr (I SA/J P) 

»fl!#^ 1 0 0 
M7Kn = fftmiZtBLi>WE.T8 4#3# 


mm eh . 

03-3581-1101 F> 


5 L 


9 4 5 9 


^» 3 5 6 3 



««PCT/ISA/2 10 (12^) (1 9 9 2*7^) 



